Flav-3-enes were prepared in excellent yields (up to 98%) by reductive elimination of flav-3-ene-4-triflates in the presence of palladium acetate, formic acid and tri-n-buthylamine.
In addition, the methodology using NaBH 4 reduction of flavanone 2, tosylation followed by dehydration of 4-tosylate is also efficient synthetic route. [1] [2] [3] The problem with these syntheses, however, relates to both their selectivity and their general applicability; moreover in some cases the overall yields are poor. We planed the new synthetic methodology using the conversion from 3 to vinyl triflate 2, followed by the reductive elimination of 2 in the presence of palladium acetate, formic acid and tri-n-buthylamine (Scheme 1). 8 We describe in this paper the detail of our new and very simple synthetic methodology of 1 based on the reductive elimination of vinyl triflate 2
We attempted a conversion from ketones 2a-h to vinyl triflates 3a-h ( Table 1 ). The reaction of the simplest ketone 2a with triflic anhydride was carried out in CH 2 Cl 2 in the presence of pyridine as a base at -78°C. The reaction successfully proceeded to afford the desired triflate 3a in excellent yield (97%, entry 1). The reactions of several ketones 2b-h having substituents on the phenyl group at 2-position or benzopyranone ring system, respectively, were also carried out under the same reaction conditions as those used for 2a. As a result, all of the attempted reactions afforded the desired triflates 3b-h in fairly good to excellent yields (88-98%, entries 2-8).
Next, the reductive eliminations of triflates 3a-h were examined ( 92%], they did not provide the catalytic activity of Pd(OAc) 2 -dppf. From the above results, it can be seen that Pd(OAc) 2 -dppf is a better catalyst for the reductive elimination of triflate 3a. The reactions of other substrates 2b-h were also examined under the same reaction conditions as those used for 3a (entries 2-8).
The reactions successively proceeded to afford the desired 1b-h in moderate to excellent yields, as shown in Table 1 . Both the reactions using 3b with a methoxy substituent or 3c with a methyl substituent on the phenyl groups as an electron-donating group brought about a decease in chemical yield with a complex mixture, although the reason for this decrease remains unclear (entries 2 and 3). It might be due to the steric and the electric factors of methyl or methoxy substituents. In addition, it might be due to the structural instability 9 of 1b and 1c. On the other hand, substrates 3d or 3h with a chlorine substituent on the phenyl group as an electron-withdrawing group, respectively, gave chemoselectively 1d (93%) and 1h
(92%), respectively without dechlorination that is observed under these reaction conditions (entries 4 and 8). In conclusion, we have developed an efficient synthetic methodology for obtaining the flav-3-enes, which are useful intermediates for the synthesis of flavonids. Thus the conversion from flavanones 2 to flav-3-enes 1 via triflates 3 was accomplished in total yields of 61-95% under very mild conditions. This new methodology can be extended to the preparation of still more flav-3-enes having various substituens.
Further studies to examine the scope and limitations of our new synthetic methodology for the synthesis of flavonoids are now in progress.
EXPERIMENTAL
All reactions were carried out in anhydrous solvents and under nitrogen atmosphere. Flavanones were prepared from commercially available acetophenones and benzaldehydes according to well-known method. 1 
2',4'-Dimethyl-2-phenyl-4-trifluoromethanesulfonyloxy-2H-1-benzopyran (3c). A light yellow oil, Rf
0.73 (4:1 hexane/EtOAc), 1 
